Objective: To evaluate the impact of ureteral stent insertion following semirigid ureterorenoscopy (URS) in patients with perirenal fat stranding (PFS) due to ureteral stones. Material and methods: Data of 600 patients who underwent URS were analyzed retrospectively. Seventy-two patients detected to have PFS accompanying ureteral stone were included. Patients who did not undergo double J (DJ) stent insertion following semirigid URS were classified as Group I (n: 52), while those who underwent stent insertion were classified as Group II (n: 20). Side distribution; localization of the stones, stone size, presence of fever, urinary tract infection (UTIs) and urosepsis rates were compared in the two groups. Results: The average age of the patients was 44.4 (20-71) years. Male/female ratio and side of the stone location showed similar distribution in both groups (p > 0.05). Fever occurred in 23 cases (44.2%) in Group I and in 15 cases (75%) in Group II (p = 0.038). UTIs occurred in 15 cases (28.9%) in Group I and in 12 cases (60%) in Group II (p = 0.03). Urosepsis presented in 3 (5.8%) and 5 (25%) of the patients in Group I and II, respectively (p = 0.033). Conclusions: According to our results, ureteral DJ stent insertion following URS in patients with PFS due to ureteral stone caused an increase on postoperative infection related complications.
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Summary
No conflict of interest declared. ureteric stones (3) . Extracorporeal Shock Wave Lithotripsy (ESWL), ureterorenoscopy (URS) and endoscopic lithotripsy are the most common treatment modalities currently used in ureteral stones. The ureteral DJ stent insertion indications are the complications that develop secondary to the presence of the stones and the complications that arise during the surgical procedure (4) . However, the use of stents can lead to side effects such as pain, urinary infection, and irritable voiding symptoms (5, 6) . Thus, we aimed to evaluate the correlation between ureteral DJ stent and infective complications such as fever, UTIs and urosepsis in patients with PFS who develop secondary to ureteral stones.
MATERIAL AND METHODS
Data of 600 patients who underwent URS in two tertiary centers between May 2010 and May 2017 were analyzed retrospectively. Routine laboratory, complete urinalysis, urine cultures, blood cultures and CT scan results were obtained by a comprehensive review of medical records. Vital signs were also reviewed and presence of any UTIs, fever and urosepsis were noted. Urine cultures were obtained from patients with asymptomatic bacteriuria and appropriate empirical treatment was started. Symptomatic urinary infection criteria included fever, costovertebral angle sensitivity, pyuria (≥ 10 white blood cells per high-power field), and positive urine culture (≥ 105 colony-forming units of uropathogen/mL). Urosepsis criteria included at least 2 findings of Systemic Inflammatory Response Syndrome (SIRs) in the presence of infection. SIRs criteria included fever > 38 C° or < 36 C°, heart rate > 90 beats/min, respiratory rate > 20/min or PaCO2 < 32 mmHg, leucocytes > 12.000/mm 3 or < 4.000/mm 3 . Patients diagnosed with urosepsis was treated empirically considering antibiotic susceptibility results. Of 600 patients, 72 with PFS and hydronephrosis due to ureteral stones were included in the study. PFS defines the appearance of edema of the fat of the perirenal space at CT. Presence of PFS, stone size, side distribution and localization of the stones were documented by reviewing the CT scans ( Figure 1) . Patients who did not undergo stent insertion following semirigid URS were classified as
INTRODUCTION
Ureteral stones can lead to partial or complete obstruction of ureteral lumen (1) . Computerized tomography (CT) is the ideal method for detecting obstructing stones. There are primary and secondary findings of ureteral obstruction due to stones on CT. The primary finding is the detection of stone. Secondary findings are hydronephrosis, enlarged ureter, perirenal fat stranding (PFS), pararenal facial thickening, perirenal fluid collection (2) . PFS is a CT imaging of the perirenal fat tissue. Asymmetric or unilateral PFS is an important indicator of renal inflammation or acute obstruction. It is detected especially in the presence of inflammation such as acute pyelonephritis and acute obstruction secondary to Group I (n:52), while those who underwent stent insertion were classified as Group II (n:20). Side distribution; localization of the stones, stone size, presence of fever, UTI and urosepsis rates were compared in the two groups.
Statistical analysis
Results are presented as frequency and percentage (%). The abnormal distribution of data from each group was confirmed with the Kolmogorov-Smirnov test, thus statistical comparisons were performed using Mann Whitney-U Test. Chi-square test was used to examine the dependency between the groups. SPSS 22.0 software for Windows (SPSS Inc., Chicago, IL) was used for analysis of data. A P value less than 0.05 was considered statistically significant.
RESULTS
The mean age of the patients was 44 (23-70) years in Group I and 45.3 (20-71) years in Group II (p = 0.811) ( Table 2) . Female patients were 14 (26.9%) and 2 (10%) in Group I and II, respectively. Male patients were 38 (73.1%) and 18 (90%) in Group I and II, respectively (p = 0.205) ( Table 1) . Stones were detected in the right ureter in 27(51.9%) patients in Group I and 10(50%) patients in Group II. Left ureteric stones were detected in 25 (48.1%) patients and 10 (50%) patients in Group I and II, respectively (p = 1.00) ( Table 1) . Lower ureteric stones were found in 46 (88.5%) patients in Group I and 9 (45%) patients in Group II. Mid ureteric stones were found in 9 (11.5%) patients and 6 (30%) patients in Group I and Group II, respectively. Upper ureteral stones were observed in only 5 (25%) Table 2) . Preoperative hydronephrosis was seen in all patients in both groups, whereas postoperative hydronephrosis was not seen in any patient. Success was defined as the stone free and success rates of the treatment was 100% in both groups. Catastrophic ureteral injuries such as avulsion or perforation did not occur in any patient.
DISCUSSION
Perirenal fat stranding (PFS) indicates the appearance of edema in the fat of the perirenal space in CT. Asymmetric or unilateral PFS is an important indicator of renal inflammation or acute obstruction. CT is the ideal method for detecting obstructing stones. There are primary and secondary findings of ureteral stones that have acute ureteral obstruction in CT. Primary findings are the appearance of stone. Secondary findings include hydronephrosis, enlarged ureter, PFS, pararenal fascia thickening, perirenal fluid collection. Secondary findings have a high positive and negative predictive value for ureteral stone presence or absence (2, 3, 7) . Semirigid ureterorenoscopy is a rather effective and minimally invasive method of treatment for ureteral stones. Until recently, DJ stent insertion was performed in all patients who underwent URS in order to decrease the risk of postoperative ureteral edema and obstruction, to avoid the development of ureteral stenosis, to facilitate the spontaneous passage of small stone fragments and to diminish the postoperative risk of pain. However, routine insertion of DJ stent has been questioned because redesigned endoscopic equipments cause less URS complications, intracorporeal lithotripsy devices are quite improved and irritative voiding symptoms secondary to DJ stent along with side effects such as hematuria, catheter migration, fever and urinary infection may be seen (8) . While ureteral DJ stent insertion is not recommended in patients who do not have complications, it is still recommended in patients with complications such as mucosal edema, mucosal damage, hemorrhage, ureteral laceration and stone migration, and in patients with solitary kidney (9, 10). Boridy et al. (11) found that there was a significant relationship between the degree of PFS and obstruction in the study of patients with acute ureteral obstruction and the degree of obstruction was high in this study when PFS was excessive. In our study, complications related to infection in the postoperative period were found to be high in patients with PFS. PFS, urine leakage due to small tears in the calyx fornixes is seen as a linear increase in perinephric fat tissue density. However, PFS is not a specific finding. PFS is also seen in acute pyelonephritis, pyelonephrosis and renal vein thrombosis (12) . It is recommended to perform contrastenhanced CT scan to exclude other possible causes in patients without stone in CT (13) . Both obstruction and stasis in ureteral lumen caused by ureteral stones and DJ catheter insertion following treatment increase the risk of urinary infection. Risk of hydronephrosis, risk of PFS, level of thickening in the pararenal fascias and level of unilateral parenchymal thickening are proportional to severity of ureteral obstruction. PFS is more common in ureteral stones complicated by infection (14, 15) . Stent insertion is an effective method to provide acute drainage of the hydronephrotic or pyonephrotic kidney (16) . But in contrast, it may be the source of the infection in the long term period. Several studies reported bacterial colonization rates from 44% to 69% on ureteral stents and bacteriuria rates from 21% to 29.9%. Mild fever, urinary tract infection, even sepsis can be seen due to bacterial colonization of DJ stents (17) . In a study conducted with 87 patients who underwent DJ stent insertion following emergency intervention (n:34) or elective intervention (n:53), postoperative fever was seen in 22 (25%) patients who did not have preoperative fever. Fever was seen in 56% of the patients who underwent stent insertion following emergency intervention, while it was present in only 6% of the patients underwent stent
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Archivio Italiano di Urologia e Andrologia 2018; 90, 1 Double-J stent and perirenal fat stranding insertion following elective intervention. Hence it was reported that stent insertion following emergency intervention significantly increased risk of fever (18) . In another study, DJ stent was inserted in 26 of the 48 patients who underwent URS because of distal ureteral stone and 22 patients were followed up without a stent. Urosepsis was found in only 1 patient who underwent DJ stent insertion and the difference was not significant (19) . A similar study reported that presence of fever was not associated with stent insertion (20) . Ibrahim at al. (21) analyzed 110 patients with stent and 110 without stent in their large series, prospectively. Fever developed in 8 (7.3%) patients and UTIs developed in 5 (4.5%) patients in the stent group, while fever was present in 10 (9.1%) cases and UTIs were present in 7 (6.4%) cases in not stented group. Although there was no significant difference between the groups, presence of fever and infection were slightly higher in not stented group. They did not evaluate the radiological findings such as PFS. At the end of the URS procedures, stent insertion is not recommended in patients with hydronephrosis and PFS caused by ureteral stones. And the effects of the PFS on postoperative complications is still unclear. To the best of our knowledge, this is the first study focus on this topic in the literature. Compared with the literature, we found higher rates of infection related complications of URS in our study. Thus PFS due to ureteral obstruction can be a predisposing factor for the postoperative complications associated with infection. In addition, stent insertion did not reduce the risk for fever, UTIs and sepsis. Eventually, they were higher in stented patients without a significant difference. Prior studies reported that the necessity of DJ stent insertion increases in patients with higher stone burden and in male patients (22, 23) . In the population of this study, female/male ratio, side and mean operative times did not significantly differ between the groups (p > 0.05). In contrast, mean stone burden and the localization of the stone were significantly higher in stenting patients. The surgeons' decision for inserting ureteral DJ stent seems to be affected mainly by the stone burden and the localization of the stone just like in the literature. We acknowledge that there were several limitations of this study. The most important limitation was that the study was designed in a retrospective nature. Thus patients were not randomized, and the surgeons might not be aware of the PFS, especially when the radiologist did not report it. In addition real incidences of significant or insignificant mucosal injuries in the study groups are not clear. Therefore, we cannot present the real indications for the ureteral DJ stent insertion. Hence, we believe that our findings need to be confirmed by further randomized prospective studies. Despite the shortcomings mentioned above, this is an important study since there is no previous data in the literature about this topic.
CONCLUSIONS
Compared with the literature, we found higher rates of infection related complications of URS in this study. Ureteral DJ stent insertion following URS due to ureteral stones did have a significant effect on postoperative infection related complications such as fever, UTIs and sepsis in patients with PFS.
